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Abstract 



PROBLEM TO BE SOLVED: To provide a liquid crystal display element with little deterioration of 
disSay qualiy caused by temperature variation by improving the temperature charactenstics of the 

SffioS^l^lemert comprises a pair of substrates 1 , 2 equipped with transparent electrodes £ 6, 
a Seers 3 Ranged Seen the pair of substrates 1 , 2 to maintain the gap between them constant and 
T^^&aSmA between the substrates 1, 2. In this case, the spacers 3 are elastic, and 
tfiterSffte made in sSch a way that the sum of repulsion of the spacers 3 and the internal pressure 
a 4 is alwajs nearly 1 atm and the repulsion of the spacers 3 and the interna 

pressure of the liquid crystal layer linearly vary respectively with respect to temperature variation in the 

use temperature range of the element. 
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±1 Bfffli«* f 4Aim«JjUil4 0ium*a 

T . * ^--?<0ft $ 3 milt 2 0 n m W 

T. ^-if<OJB««*36 t 511/min»ia±2 0 0 0ffl 

ra-cs s t tm&mti ->x 

I O 0 8 2 ] 4is, JJEoafWMHMUi, W 

r ^ u /i^tf 'J ftte & vx y 
>V&# V -?-tt&W>%&k mt&z- U£ * 0 . x^ 

[0083] <Z^X\ JJEfrSt J: 9f^£fttt& B B B £ 

^ ; ?2rMis* i A>-2 0" ccommzmuttz. VXT. 

@6S:fflV^TKWi-*. 06 (a) (iSfil^^JfiftS* 

(5^-C* J 5ltt^L'"C''^. H6 (b) (iffiSTt'WiS 
ffiS^i^HWfcllS^tHTftS . »HUB4#ffiaT? 

tt«0»!R-Ctt. 3 fc3*tt£*U Me B 8 il4WlR 

[ 0 0 8 4 ] $ IE, JJE*«t ± 0^S§^?Kb b b* 
tkSI? $• 2 0 'CA^ 4 0 °CCD&i&X'CDmmzm Ltl . £1 
T. B7i»»t!fflti. H7 (a) . H7 (b) , 
07 ( c ) ?r#BSL-r, KTt, S«CiBaESftfcJ: 

ovvCi&BHtS. 

[0085] 5frf , 07(a) {C, ^ffl (#HJ&frOJBS- 
T'(i2 0°C) O^tCfcttSSa^*^^^* 
■T. £*>*BB-Cli. ±mEk. *g B B B iI4<0»U. 2fc 
ft-fSE* (OT, ?&!!,« 4 OfiEkBf^. ) fcWMW 
EfrWM*6 2 l , 2 iziah *) . 

[ 0 0 8 6 ] 07 ( b ) 17 ( a ) W«S««<?)» 
ftSayR^t (S6ffliBflE<o±Rt^B Lfc k * ^fS 9 B B a^ 

Afl 4 OrtE* ? tiS 0 IX v >S . 

[0087] *mmmmizw>^x&. x<<— 9-3 con 

B3gffiftli7. 0-10. 0X10- 5 ( l/K) . ffiA 
«4 0jS B B a «^HS'>?S^li7 . 0X10-M1/ 

k ) xhi>. tmz£hm.&m4<nni±<nmmm&ft 



[ 0 0 8 8 ] 08fc» -5fe*dRE0)TW>. S B B B fc^ 
^*^cO^KHt'#^l>'^ffl$tl?>li^?S B B B l 
4<7)F*]EP i IXK-ySCOR&fiP r bcr>M&?>-ffl 
S-jjrT. ffi. P(BU5»V^Ttt. *&E#1. 0kg f/ 
c m«"Cft4. AM tt2 01C*W-> 6 0*CS?tftfE»OS 
«T£jj?t. tMtt. 0. 3kgf/cm«K0. 7 
kg f/cm2fSlT'<Oi5fflOE^PS:*-f. 1 
\i. SJW4Cto5E#ffrk%M*W4 0rtEP i 
£jj*U -jSSmLUix*— tsCinfcSE^tSNb 

■^*(iB6«&5t 0 COX^— 1 3 CORIU] P r k . 
[0089] JbEfflflBKHfci3Vvtt±. »flJB4tf)l*]E 

B B a l 4 OrtE fc 3 cofc&Jl PrtiCctoT^m 

[0090] iajgcO±#lCit0>iLTfg B B B il4 ?)f*lE#± 
#^4fc, 9-3»RJWjPrJi»H-t**. *M 
dZtottbWSOffl ( 2 0*C^f>6 0"C) -Cti, X^—f 
3tt«KS«*Pr*#ti. -T**)^, E^$^^•CV^ 
nL ?g B B B 14rtOV^4m-C'^cOR^Pr 
KJ:o-CXf5>UHSl. 2*rt«IA»fe#LJ:«fC. E« 
Sitfc«jB*fia*^4. 07 (b) t^-TJ: 

[ 0 0 9 1 ] 07 ( c ) t. ?S B B B^^^$r07 ( b ) 

-T„ 07 ( b ) t^rfi d tffiffl1MOjS B B B ^*^5: 
HJ»t 6 fc . ?£ B B M 4 OrtE* { «^- L x^-V 3 
^PrJitiiD-fi.. -f^b*). K3IL7t?g B B B 14ti» ** 
1,2k 3 fc#«l=8»L$:#4>iK» 

ts. -o^, ?g a B B i4(i. ^mzi.^xmkjs.^ 
m%zzk%<. ±m£%i-£qm*i. &%tL 

X. Sffl*fflb&»&»fi3*i£*£"Ct>. 07 (cMS 
$*il.J:3C, ^fcjcwRSS (07 (a) ) 

[0092] gM<mm i naxtmt txwmm^ 

<%^. fSbWI—V- 1 5 0$rfflV^^^?S B B ^5^ 
^iaSSflitE^ttS 9-<O«SISr0 1 4 K^L . 
0 1 5 izttMMcoWlik® l 5 l ortEk x^-V l 5 0 
R«*fcOSB«*5rf. Wttll:^- tl 50*< 
jg B B B 1^3SCii«!T'^-r. »«^+*SP*^t : <^ 

[0093] rcOClkii:. 01 5Ci,*$it"C^I>. BP 

% . x*<— wwR* \tm.<?>±.%- ttt iz&mzm- 

Jz&ftWX^r-y-tfgffil'bt&tlX ^hZ'c $r^-f. - 
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[0094] ZCOkolzLX . *MS^^Kt1a, x^ 

<nW&Tc<n\i^%* ffi±tlc\ktfXZZ>. t 
tz. ±IMCiJV^tfflSEHr2 0'C~6 0 

°Ctltzt\ *%.m<vm£%lz£tllZ. OT-8 5 

°ccr)-&%mizi> v ^ i x^-- <«ftT# 5 - 1 #4 

vW+^o^Jiltftf t.ix&ZtlztcZ,. Mtlf. W. 
^KBTftO?l£#&^g#£>*>. £fc;Lt£, *F*1 
(i, tti&WiaSfc&S*^ dfttcttLTtx^— t*)5f 
■smT&l.. fiWc, /-MA^-yt^ayea-^ffl 

EBtcfewt t,isi«c^MnitiT'S>i). 

[00 95] £«HS*. -feA-JW)tffeO**»4t 

[0096] *^fl3«Jl«i*W«ft*- F«i. H 

IfW^Slft - FT t> J: v>*)\ K U vt/WW(« A< 
B££ftl>I PS (In-plain switched) ^t— F\ TN 
q&— F. STN (Super Twisted Nematic) =t— F. 51 

iRfcfcfcy--? 'J -75 (NB) m%iffi 

i&L&mKttchS-lV-KVJ Ft-F (NW)« 

WLTIi. *H*t^©T(5» ±J13 0 Oft/mm* i: 
Lfc*>\ ^/Ll 0ffl/mm 2 *^^Jl2000ffl/mm2 

mwdtiMrwc**. ^on. j^sa?**** 

fc, ^/Wffci^fcfilofcJfrfcti. HbjjBMiWftlZllkA, 

Kt±fcBT*S. #l£**a t 2 0 0 0H/inm* 
£S£ S fc , SftTteX'*— cO^JfctfSSfcfcS fc 



VZBfcflZt iW3ST*£ . ttz. BrtCfc^T, 
WfcGSfcS 2aSELb0X'<-- 5 - <: 
$|JTS>I>. 

[0097] *3SMW)JBSBT«. x^-^-SSk L< 

;W*UHc**l' v C. MRBte*S— CO. 3kgf/c 

$&~&&Zei:£*&tet&Zb£.& 1 )* o. lkgf 
/cm'Hl. Okgf/cm^t^-t'ffSti 

[0098] S&Cli. X^-^3¥tt**)Srl5£t£ 

ok, *mm<7y&$sX'W^>vw<DW e^tss tx v * 

•HSffite, */L0. lkgf/cm'Kl. 0kg 
f/cm«tMitf. WWcjBIRriBT**. ^it^O 
&B*bTl2 , -fc/WS^aEBUB^ttKiiftT 1= & < & -> 
XLtolztb. HEMPFBTI6T* 6 . 
[0099] X^-ir*ffii: LT . *3ttfctf)»»Ttt» 
7? 'J Adtfy fk£ftA»fcfc* ^X F Srffl 

v^*\ fi&tc^'Jxf-uy^-Ki;-?— (k^tt. r^u^ 

UayJR^Uv— >KU*-#*W FIVK'JV- 

^* t l < u 7-7n>f ft-^fttc j: o t t nwzm 
[oioo] ttz^mm<mmx'it. ammrn^x 

W.mB& 0Rff Jiieft^* > 'o : Sri>r5XT ^ 
•y ^ Smic ri^x^r if Tx^-- 9" O&tfLLXi) HtRCX 
M^TStTfeS. 

[0 1 0 1 ] at^tSS^MBJBTtt. 1jyXgm.iR 

^tz^^z-o^Xi&^tztiK x4 vf-y^^fctrr 

^7 t X -> 'J 3 ygHRfrfflVVfc a - S i T F TS^, 

FTF D^jftStLfcZJSB^ir ^-r < 7"? F f ^XS 
[0 102] x-^— tf-fctf^-^-r/i^-^H^ 
Wi&frZ>1$a&'^<nig&£tt.v>mi l z. t&H&^W. 

mizimtMzftft%w&*:%Lx&m. wmzmm 

[01031 ( SUtWJBSS 2)09 {ASatWJEflB 2 
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■CfeS. «A2 0tt. .«ff7hy?X2 l«t»t=**R 

$A 2 0 k V) 9X2 It coftffitm »3 , fcfc 

[0104] £<0 J 5fc*4H t 4H^?MI*>J***'r 

*m&n%B2i,zmmft?ftfmm&&m z ¥-ii* m 

-?*ff$*SyMt***3 i k A*? » . * fcRMHS 

b b h t -f xrw ffljrct>ffifflia«effl 1 o-c*^ 3 5-c 

fc. **J. *4H4HKSffl*12 2*)fMKi. SMM« 
i k tc J: 0 a#^#S4S$ b b b J1 2 2 <bft& . 

[0105] *»»*»»2-eii*p«w**ff9*ai 

&*3» T^-r-f 7-?hy?*»£kLT. T 
*yW7TXTFT£«Oft!2, KniaKnH«>Xa7 > a 

vtft»k, mwmme>-fimz£*)&&{twz 

jjfyj/yayTFTfflK, *fc. MWM*-FTFD 
(c^^ixSZffi^ST^x -f 7'7 h 'J ?*SfflK$rir 

[0 10 6] 7nyx?->3 yfa7l/'f *47"C 
14. #7-7 4;U?-3rk'£ffl^-f'. 949*4 

aWatT^SWh TFTJBl«»fif 5 



ZbtfX'ZZ. 

[0107] (HS£<9^S3 ) II 1 0J4ldtOM»3C 
istt*»*«jsa^WiiiBre&*. **M^S3co 

jaaas^R^i . 2 ret Lfciwiffl 

& B B B ^JR7kR1i^l££k6. ffi*. JS#?#ftM 
i£ B B B il^^Tti. Sfl$WSIitt**ffifc"C/hS< / 

rc*iitfjbao cr>wMim^mm2 x 0 

7-k *ffl#KS-li:4 - k K * 0 ft^^ttS^Bll 2 2 
[0108] KIT. *IOfi^]B3UffiS»fi*^*7- 
[0109]HlO(a).B10(b).BlO 

[oho] jfe-r. 010 < a ) c«ia (*^it^iB 

T(i2 0'C) <oa^K*JttS?Sft«^«^WR!B«:* 
■T. Zco^mX'li. ±S*J±bm£frm2 2cr)tfy* : g®. 
1 , 2tM-rSff* (WT. vS B B B^cortffkDfX ) k 
«9MA> f> 2 1 , 2 Ciofc 

[01111010 (b)tC, ElO(a) co^S^ 
0& B B B S^fg?£iS5i§ (*HH^»«t'«58 5'C) t# 

«K»^Tli^-^3«)««WfiHWi7.. 0-10. 
Ox 1 0-M 1/K) , ?g B B B TOO|gi55S^l5 7. 0 
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xiO-Ml/K), HJ 7*2 1 coigUSfifS 

a . ftAJB 2 2 izavmi'B 2 o t js^v h y ? 2 i 

3 Rufas^HF-v h y * ^ 2 1 ntmxi t ^ t* senx 
I , jnjRc J: siga^lrtE^tiJnfr^B 2 o oKSBCffi 

[ 0 1 1 2 ] 01 1 tC, -5E*mE^)TTO?S H B H ^^ 
^j&W SOiB«KH-Cflffl&W*tft S <i 5*§£?>$b b b1 
rtffP i fcX^--9- 3C7)R^P r tiOM^-Wr^ 
■f. ft, PHlCiHvtfi, *SU£A { 1. Okgf/cm 
2 T£>6„ MA &20*C*><3 6 0T:£T'<0ffiH£> 
iMETSriS-*-. «tttt. 0. 3kgf/cm ! H0. 
7kg f /cm^rat'^eHOa^PJr^-f. * 

S, 0. lkgf/cm^A^O. 9kgf/cra 2 <0E 

^eHtctjv^rt,, 01 ltmmrv-rrtimzm 
zttfiMztix^h. zzx\ 01 ltfiv^-c, n*s 

U -jjS«L2tt^--9-3C»l*)«E*t*<J%* 

[0 113] ±IEjaJKKHCfcv^TJi, JgsllrtEix 
*-1f3«RfttPrfc#ttL*;h.feWWl*fc»Ei:* 

[0114] fiSc7)±#lcifc^lLrjg a B B«rtE7!) 5 ±#t 

& t x^-^3 *>r$wj p r i48#-r * *\ 

^fctt^2 0 a C~6 0*C<7)ft#aSeHt'ti. X^.- 
■t3(±»tR»*PrS:*t* ( 0*C*^8 5"Ci0fiS 

-tm. ?Sbb*2 2ftWt:&mX'Z<?)K%)lP r£± 
->XiivXg&\. 22rrtffl!lA^ffL±{fC, E*i£*i 
fc#!B£«*W4. l&SWfc. 010 ( b ) (c^-f J: 5 

[0 1 1 5] 01 0 ( c ) Kjg B B B 2l^f*:01 0 
(b) {c^L7tSfi*^><5?»ffl^'CtiS[tteT§-<i-Jt 
flBBfcTjrf . 010 ( b ) i,Z7F$i. o \z^W&<nW.^ 
aij^Pfc&ffl^&fc. «EftilrtE**S^LX^-1J-3 
<OR»*PrHiSHnrt*. -T^*>» BftSL&SJU^ 
2 li. 1 . 2fc 3 »SM L£ 

JR««£v vtfSS: & £ fc * < . tfKWW 
t>. 01 0 ( c ) IZTjkZtilXolz. %££j&>WR 

(01 0(a)) 

[0 1 1 6 J i Lfc, 9-(c5Ht*tffl^Jt*itf 



[ o 1 1 7 ] aa^s^oisjKSrfiEia (Wx.tr 

0"C) £-CIKT£tf6fc. fS a B B lOJI^Tc(i:i^-ri> 
*\ dcoif^-T-L. 01 Ot^-tiotx^— f3C0K 
lAPr c J: o t . 2 2 <nm*T c tf-Jgfcftfc 
fcfc, JBl»*frTt, «B B H ll*]Eti#£U IS 

[0118] Ohoi o fc, x^-^-3 j6qitt«tffi» 

uztf. *mi&<v&B<MiMz, mm. m^mm^ 

ttt&Kmicom&mTfimTzm&t&zktfX'Z 
h. 

[01191**:, S:WS<^?SB B B^^$r^{£-ri.^ 
that. ga^S6Oft0tB*»c*»J$iutKlt^ 

[0120] ifeSfeK, JJER^ttJV^Ttt. SSffi 
H2rOX:*»^8 5*Cfc L7t* { . ^lOrtEfcX^— 9" 

[0121] KLh. ^HSto^-CPfa^lKBHSrff-oJt 

^xfc<o^©fc Lx%fe<mmx'7riZixhs. o^-^f 

V h y ? XWZ&hmVftifct* NC AP (Nematic-Cu 
rvilinear-Aligned-Phase) Wti^Ots jH£I82t» 

/J>fea6ttt:*IH"S P N (Polyier-Network) Jg^^ffl 

[ 0 1 2 2 ] 4fc, ±fE*tt<7MBJB2 . 3X'\m^m 

m&tm&mmizttfiz^&xmzx m$t&* 
m^mizizmuzfiK ^sTx-m^^m^mz-m^?- 
mmfct&ikm-irmisttm&xix hmkvmmt 

[ 0 1 2 3 ] 4fc. ±ISIil[<W!Bl~3Ttt. -*f<^ 
Sr»lKLTtlQ£«rfS-Cft6. =5:^. T^f^vK'J 
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Id J: o ^^b^nfc^ 'J 'J =7 F TS^, S 
[ 0 1 2 4 ] t . ±Siat«MB!B 1 - 3 "Cli. Sfflfr 

[0 125] 

jaawrsaawkt i siSfifl^iDaat titter* *« 

ffi%?a^v ^p^fi^iff && B B B ^^P£&&T*£ 

A*4 C * £ fc <o$r v a^p n D {ioSv ^«4H4i-iiSi8 B B 
SiiHilfttSifcmS. JSC. T?t<7-? 
h 'J ^^fflRt, L< li*fm»Rtf>aBl£Sfc» s#t L < 

[0126]**:. JWWrtHHHWSSPFtft^Ft 

l>;k#T'£&. 
[HHWlBJUSrSHH] 

i® i] mfccomm i Kfli^iSJWKaffowiwc* 
[02 ] mmm i cffisaEfisaaR^isBii^ 

[03] H$S<0Jg!B 1 £ $ 4 ^fer*^ l-ffiffl $ iT-S 
[01] 



[04] t<O^^JSr^-f0T-$>&. 

[05] *^-^<D^S£l»Bjrt6*:^0T'£S. 

[06 ] gffcOJBJB 1 CffiSffiftaflSJH^SSa'fc- 
2 0* CoaWtKftJSUfefcS^HSSrtt^*^:*^ 
0T'S>5. 

[07 ] liters 1 fc&i.&S*^? SrSiS* 1 ^ 

o- cnmi&cDmmizmnitztzvtmzmwt&K 

[08 3 HSI<7)®®l(c^l.M B B B ^^^fe^'C> - 

^] P r k <0lRH££^-f:?*7 7X'h 5 . 
[09 ] *Sfe<7)je®2(cSI»?S B B B ^^^M0"'S) 
I). 

[010] Sm^JBSCfcttS&Bl&S^ffcfc^ 

[011] HSS<3DJB®3Cfeftl»?R B B B ^« J Ft-fc^ 
T» -^§LE^TT'^ B B B ^f^*W£^ffi£3EB 
T-#aS.^a?iii.%^^ B B ll*lffiP i k*^— f 
cOKftfiP r beM&iTFtfyyX-tyZ. 

[012] {**0l!cOfg B 3 B ^«^^ii(tl.<£ai&raS^ 

[013] «£3|^W^WMBffl?Wfc«**^t=*J't* 

s^aiaiKfias* (-t^b*>?SB B B ao(5^(f^o 

[014] ||J£tftf$B 1 Jtl^J^&B^Sbi^P 
£SiBA»S> 4 0 * COitS&oS^C&S Lfc k # 
$-gi s J-f l> fzibcrfflX'h h . 

[015] SUfieoJg® l icftti JrbKWoJgEfi^Tr*'?- 
fcfcWC, -^^vEcOT-t'COJKfB*^-?*^^ 

1 , 2 : 

3 : 

4 : jSb b b 1 

5,6: mmmm 

7 : ^-/USB 

2 2 : SSft^HHRSitt fl« 



[04] 




9 4 3 

J J ) 



ill IF 



Ik 7 
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[0123 
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0 10 20 30 40 50 60 
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[014] 
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mmVm ±M & F*-A(##> 2H089 LA09 LA10 LA16 MA04X 

Kmrn^^mmm fcT«n maosx mu na25 paos 

QA04 QA14 QA16 RA05 M1 ° 

RA13 UA05 



